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Versatile Link Common Project

Versatile Link: CERN-organized common project for ATLAS and CMS
Goal: “Development of a general purpose optical link which can cover
all envisioned transmission applications: a versatile link” @ data transfer rates of up to 5 Gbps.
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Front End Components (Versatile Transceiver)
Work Package 2.2 (Fermilab)

Back End Components (COTS, Off Detector Components)
Work Package 2.3 (Oxford University)

Passive Components

*See TIPP 2011 Presentation Dr. Annie Xiang, “A Versatile Link for high speed radiation, resistant optical transmission in LHC upgrades”
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Parallel Optics — Emerging OE Products

Parallel Optical Engine Tx/Rx
(12 channels, 10 Gbps/channel)

Parallel Optical Engine TRx
(12 channels, 10 Gbps/channel)

Parallel Optical Engine Tx/Rx
(12 channels, 10 Gbps/channel)

FMC Test Card
12 Channel Tx/Rx Optical Engine
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CWDM/Free-Space Bit Error Rate Testing

With Vega Wave Systems
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CWDM/Free-Space Bit Error Rate Testing
With Vega Wave Systems

Optics Testben

Optical Breadboard with Silicon Samples Wavelength Division Multiplexing Components
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CMS Phase 1 Pixel OptoHybrids
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Optical Test and Measurement S

£ Fermilab %

Digital Signal Analyzer (Eye Patterns, Jitter)

Fstocram Window Left (%) Window Lefe Tune (string) Windows Left Tima (Numeric)
JHISTOGRAM C.WINLEFT:2.29101E-6 Jzzoi0ie0 22910166
Histogram Window Right (5) Window Right Tima (ctrie) 2 Window Right Time (N.smeric)
JHISTOGRAM C.WINRIGHT 2. 34601E-5 23560160 23960165

Histogram Size Lort
500 o i

{ipsu MAP-200 SERIES

POWER
STATUS
9 smns
LN

BEAM
° ENABLED

B

MASTER ENABLE

ANL/FNAL/UC September 13, 2011 8



Future Directions

“High Bit Rate Data Links for Collider Experiments” LAB 11-438
Proposal (Office of Science)

Submitted March, 2011
Collaborating Institutions Include ANL, FNAL, Vega Wave Systems
Common Interests:

Free Space Optical Links
Low Power Optical Modulators

Additional Area of Interest:
120 Gbps Array-Based Links for Detector Readout
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Multi-Gbps Free Space Detector Readout

10Gb/s Optical

[ Receivers
3 [
g |_"m ll‘ |
. sl 13
10 Gb/s Optical B \
Transmitters at /% " .
different / N\
wavelengths  ~_% S
g N A . Detector Layers
\\ -'-\\ /,I
\\-‘- ~ // Vi
~100-150cm s ¥/
i im i mmm e - | PASIRS | /
A < ’
2 ‘\ )/
~50-100 cm g N %
_____________ | o |
~10- 50cm
YN N lE Beam Line Center

ANL/FNAL/UC September 13, 2011

10



iFlame Mini-Mezzanine Card (iMMC) Concept (On Detector Arrays) .
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Discretes

Laser Driver

iFlame Optical
Engine

MTP/MPO Connector

12 fiber ribbon (OM3)

Connector
(to mate iFlame
mini-PCB to our
mezzanine PCB)

Discretes TIA
Wire Bonds and Pads

Concept: Fermilab would produce a pluggable mezzanine card (to be called the iMMC) with the iFlame mounted on-board. This card would
require the addition of laser drivers and TIAs respectively for the transmitter and receiver interfaces on the iFlame. Fermilab would
purchase iFlames from Xloom and separately purchase laser driver and TIA components from other vendors, following
Xloom’s guidance. In addition, Fermilab would follow Xloom guidance on the connector (left side of board) to mate the
iMMC to a carrier card (see next slide).
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iFlame Mini-Mezzanine Card (iMMC) Concept (On Detector Arrays) .
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FPGA Mezzanine Card (FMC)

CONNECtor Mating Connector (to mate with connector on iMMC)

Concept: Fermilab would also produce a carrier card to support the iMMC mezzanine card. This card will be designated as the iMMC Carrier.
This card would be equipped with FMC connectors (left side) so that it could be interfaced to an FPGA equipped board over an FMC connector.
Such boards are available from 3" party vendors. Fermilab could then test the combination of the iMMC Carrier hosting the iMMC and
distribute these two boards to collaborators for their own investigation. In addition to providing access to iFlame technology, it provides
Fermilab with valuable experience in designing with the iFlame technology for possible future use as miniature optical engine assemblies
for use on detector.
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